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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce residual 
attraction below a level causing no problem by equalizing 

the quantity of charges stored at the attracting part of a . 
dielectric layer immediately before interrupting DC 
voltage supply to an electrode. 

SOLUTION: The electrode 11 of an electrostatic chuck 
10 is provided with an internal channel 21 for cooling 
medium and an annular recess for forming an electrode 
12 is made in the upper surface thereof. The electrode 
12 is then provided in the annular recess through an 
insulation layer 1 3 by spray deposition followed by 
formation of a dielectric layer for electrostatic 
attraction, i.e.. an insulation layer 14, on the surface of 
the electrodes 11, 1 2 by spray deposition. Subsequently, 
a DC voltage is applied from DC power supplies 8a, 8b 
between the electrodes 11,12 and bringing the potential 
of charges stored at the attracting part of the insulation 
layer 14 to same level immediately before interrupting 
DC voltage supply. According to the arrangement, 

residual attraction can be reduced below a level causing no problem and the waiting time for 
separating the sample from an electrostatic chuck 10 can be shortened. 
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iEe^tL^^*ST% mm ifz^^j^as^j^tussK^j^ifp 

^ISA/T*;?;>'<— 2 2;05I2:ttTfoSo W^"^ (O^n^mh 
$tbrv^6o wttfi. y :7 H t?*>-3 OfcJiOStSQSrfi* 

[0 0 4 1 ] Lfc;^5oT. :L(DXofS:^P^'^(Dmmz\^ 

h t'^^ 3 0 tc<t 9 mumzw^^mm.^^^ c t ojig 

t/c^So '^fSit>^. y :7 he>-3 0?r±#$-frT. 
^X\,^ S«Ji;^^-<-2 2tcJ:oT. -^cDficg^jfij^^ 

ttSo rtL(cj;i9. '^^\zi^mm,mMmm\^fi,^^m'k 

[0 0 4 2] ^tg(DBifl$itC|^LT{i. ia8lC7f:-rj;9(d 

{c J: o r . ^<^-i^aj551*7i^o Ti > -5 i: # <o J: 9 (c— ^£(7) 
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3 2\ZXoXD V h fc'VS 0^±#^itTV> io 
<o y 7 hfi^a 0:dSS«t-SglL. ^ <b(cy :7 Kfc-v 

^ 3 21c: J:^ y -7 V fcr>o±#5iS=lrii<-rS;6^:^ 
[0044] J[^±. :*:-^ffi0tJtc J:ti>t^. ^5isfSEE®t;i 

[0 0 4 51 ^fc. ^-mMm^:ixtiit. p^mmtv> 

t^^mx^hy). ^nmmii^:tsn^:^/\^—:fiyh^\^±^ 40 
[0 0 4 6] rcoj:9*;i. 3|s:|IMgfl?»J(c:J:nt^. HfflO)® 

Wm^^^ ^yi:^^m^-t^Zt^>X^^o LfcjO^'oT. :^ 

ffl^®^-^ y ^ ^m^ft^n^mmmixi't. ^.m.^m^m 
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[0 0 4 7] *fc. P^miS<^ y <!:*:: ct or 

Mm^&m±m^^Wm\zi!^mzfj:^<DX. 

mMmm-r^cDx. mm^mm.^-^wm.'^^y^±^^ 

[0 04 8] *m 1 <7)||J6Mt?fi. rtSffi 1 1 t 

[0 0 4 91 — ^(7)miliaei-*5VNT. 

mn. m9 (a) ic:^-r®iii ico^i^giSTji-b^^rtfty 

(cmffil 2^iSBUfcS^<Sr«aj{c!JiWL^;5S. 119 

( b ) {CTjk-r^ 0 \z.mM 1 1 <r>^Wi^\z.Wm 1 2 ^^it 

Tt>fiil\ *fc|gl9 (c) \Z.7f^^^0\^nM\\(O^^ 

asfcffiHi 2^IS:tt^J: 5t-bTtfi:t\ 119 (b) (O 

mm^^f\^\^. y ^^^j^isffi 1 2 a ^stt'57t4?)CDis^o 

i^^mmi 2 a i^7^)5i^;:;^)^(c:BI«c$tLTV^5^0T•^ 

/j:v^, 119 (c) (Dmm:ijiH^'£^>^m^mfo^'rht^ 
(c, mm 2 b<Di5i^mijco;^DX755^^tc/^5o */ci. ii« 
y^^:^'^^mmmx{'i^mn<Du&mmmi.\^\ ltj^ 

[0 0 5 0] ±fz. —M(Dmm^<Dm:mm.m.(Dmm:^m 

L. y 2t:i:^mfa^fn;tJ0-r5 J: pt-K^SM 

lofi. 2m(omm^<ommmBL<owMmti.x. i^m 
n 1 1 ^m^m{<L. y v^mi^ i 2 i,z^mm^mn;^ti 
s J: 9 {cs^®es«fflffl:a^. s a ^mm-r^mf^^ <>: ^tc o r v ^ 

-To — 'piJctLT. y >^^®111 2(c:-5 0 0 VTODUyci 

m^^^K.^t. mm^<D^:r,y^<Dmm^- 2 5 OVX 

P^mffifiO vr-feSo Lfc;65oT. 
^^rH1<^)m{^!:^^i^L< 2 5 0 VT-fct). p^«;^;^^lv> 

46. ^mmt^:^y^m(Dm.{tLm^mti'^o ^(om-^. 
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P^Hlffil 1 t ^:r.y'^t(Om(DmiSL^n2 5 0Vt>h2 0 

1^2 5 0 v;o^b4 8 0 v(c^{t:-r>5o ^mm 
[0 0 5 1 ] Ell 2fi. mmmmz,ii^\^r v >vmmi 

-^ii^^b^tix. mc^^y^{:immi&mm^mui.xy< 
^T^m{<L^m±^'^tim^xh-:>xiy. vi^^mmi 
2t\^m.mi liizmui.tcm.m^t^mmm^Mi.xyu 

o^^t)m^i^xt^o ^mmmxit. v>^mmi2[c 

[00 5 2] w^xbuiio, mi 2<DXoicmm 
•^sm-g^ (iiffi-- 3 0 0 vji^Tms) z.(Dm 

[0 0 5 3] El 1 0 Rnm \ 2<DXo \z.m.mmM^mm 
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[0 0 5 4] :$:^m(Om2(Ommm^mi 4:tSX 

LTSI«f*lg3 5$rH^Lrfo5o Rm*^3 5fir/u 

-f^iet)'^. y v>/mti3 1 ^i^m«i3 2;65i^^L>niKtcai 

i6i^A/T*fc5o rcO2<I§(50mil3 1 , 32\^m^^^^5 
0 ^ ^ n V'ji^ib 1 0 0 ^ ^ a :/SS'r% U^n^ 
"r^yX^^o z.i^.h2m(r>W^^<r>MM^^(n^-m\X^ 
20 mm^<Ol(m 4 3 ^ «9 ^^(-»ih $ tt^fcigll 3 8 

L"Cl1^*:>ixSo r<?DiS«l3 8 i:#mffifi^pM(:f 3 7 $ 

^o^tt. y >'^m<i3 idjiTL-f 5/^3 9^:f^LT^iL» 

mM4 0;i)5Sjg^$n"CV^'5o 5/^3 9(D^'9#x.gfe 

f^«cj:D. ii:«e«M4 0co-e-f ■t-;^®fii:^:gEift4 itc« 

m{4^;5^^^-r^o rtbdctor. '>:^^^^gE^®4 4 
^39 #x.T y :J^m^ 3 1 ^g^^ffi^^i-t^ 

ht^X^^. 

[0 0 5 5] wCD:^-^. ^mi$:j!^3 5 <OWWt.±fif^X 1 
mmr-foS;^^ ®«3 1, 3 2 ±(^Kffl:f*:^COjp^fi 3 

T. :iCD^m^C0^S4 4tCtt, ;^><^»4 6;5^ 

s-g-. m^2o^i7X2:ymm.xm\zm'rxo\zwL\^hf\. 

ct pCiJl^^UXfe^o :;^;^«P4 eicji. ^Jl^aJc^ifil^ (ID 
^:frLTefR:?tf;^»AP 4 5?5^bfiSft;^;^;&5 
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[0 0 5 6] ±IS(^)J:9(c«|^$tu^»m^^5'i5'J-<J: 

>t/^f«(7)?^^t^fa^s±(7:>^mft:^coji:^(cit-<i 

/I OWTmgE-ffot)^ ^gglc^^ityN^rPii^LTV^^gU 

Xl>5o Ell 6(Oiii/N<bK®ij|:M^coSEBSJcJ;^a*m 
Pii^;^coBa^.^^i-c. Z.(om^. |gli6 (a) fc^-r<J: 

(b) {CTj^L. S i 02flMM'>^/^^^V>fc#'g^^ 
(c) tc^i-o wixtc^nt^. »/>-ftLt>3 0 AzmJi^JiT* 

[0 0 5 7] *^M£^jT'(i. g^®P^^«^(7>F^®1^:JoJ:U^ 

;i5^v^ L/^^L. ir^^ :y-:^;^^<D$^)jefT*f^. ml3zliL/c 
y ^ tCfsSffl LfcKmiIScofn:^JDffl:EE 2 0 0 V^Offifet^co 

^<ir-^>f -t-;^ 5 o^com^ tx\'xmm^iim3 ofst>^ 

[0 0 6 91 lfmf*a<^Jiffl>:c^S755i|3ft^tt-6>^t3ir 
^y^<DmM^mm't^Z.tt^<^ir>^X\^^^. X^t^X^fa 

thT<'5o ^J;t«i. ^:y^>i/$l®T*J:i^-r-^;=^ 6 O^ 50 
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SSoig:ra;6>^ 1 0 o^SSc^?affi(^r>3iyNMS^^JW 

mmxi-i 1 0 o°c:^^^ 7 0 ox:mm<ommc^xmir^ 

mmir^mmcomm^xmwmt vx^n 

[0 0 6 01 ^(DXoi^cm^^t\^tcmmi^mt:m't^m 
m^^yi!^^m\^^^:itx\ mmum(D±mmict>ti^ 

#5o ^tz. :i(om^j:w^m^-ry^^m:^fzw^n^m^ 
mxi^. —^<Diiiiimmmx±x(Dmm^m(omm^no 

5o ^fz. i^mmm^m^j:h>^^-\r^{znm^^y^^ 
m^^<Dm&mm> u >^ a ;^ ^ -^mm^ 

[0 o 6 1 1 /j^*5. flrr)zE(^>^-ll*6fi3j:}oJ:u?m-^l£fi«J 

m^Rmm immmi 4, ^m^^^3 5) i^zwm^titzjE 
M(om^&^^-i^i-^tzMz^ AEM(Dmm^zMft^\.fz 

[0 0 6 21 m:^it. m 1 4{c::fcV>T. P^m<13 2 ±<^ 
^RI(7)K«Sl5^<^ffi8[^5 4 cm2^ L. rtttC^L 

y v^m^ 3 1 ±<Dmm(o^&m'^^^<Dmm^ 1 5 
2. 5 cm^t-tti^t. V >^^mm3 im(D^&m^mm 
i-ii^mm 3 2 mcovAmumm^cit^ 2 . s {«<^ffia t fj: 

t(Dm\cm:^ibtitzm^m^. mm^nx^^mmi^ 
4 0 ovm^m^mc<'t^fzisbiiC^ 112 2/c^v^liii2 

5(OtJiP^Xi5aiLfc<^^l^:«co%x.*(;iS<5#. 

^^f^mii3 2±(;oMm^^ffiTii3 Aim, y ^-^mn 

^-vm^t^^y^tcomxixi 2 6vxh^o ^tz^ 
m^^-ho^mf^fli^^s^m^fflfi 1 e n f . y ^ifrnMAi 
<r>mm.i;^m<onmMm\t.3 snFtts:^^ z.fih<o^w 

Sir. f^®11_hcoR®^^^-ej:i4. 4 x i o-^ i5^ — n > 

[c] . y >'i/m«i±oKm«ci!S-c*i4, 4x10-6^5' 
mx.hixfzmMmxm\:.xih^:it'b^t>t^^, x^tzt^o 
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[0 0 6 3] «9 . ^mm±cr)mm<7^m.mm'^^<omm, 

Ca-Va=Cb - V h<r>m^^t^hC a • R a = C 

<onm^^ (Q=c • V) r>^i.i^t^s wm^Ammm 

[0 0 6 5] 2t:^P^<D6fm^-r :y^^fflt/^fc^3 

co^ifS0»j^iai 8(cj;i9ffiiP^-r^. :^mmmxn. m^a 30 

(^)^^-i^3i>'N5 0SrK®(*:iK5 3t;ia!«feSit. SSt® 
[0 0 6 6] |g3<7)||JS0lJ-eti. JEl^t'-htb^^— 50 
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zcDm-^^-t. mi 8<Dm.mnMi>zix^x. mmj^<7)m 

O^mWti^. lai 9 tc^-TJ: 9 t-ii^^S^ CO "i^^^N^ 

-rt^io^. rco^^. lEk^mx^xmnwrntt^n 
mzmmi^m^^ v-='>i^'r^::tr>x^^o ^j::^. 

[0 0 6 7] :^^m<7^w^m,'^^y^^mi^fcm4comM 
6. ±m.r:^-^un. mm<ojj±y he i^nm^mt^ 

^vV^ lrtt::IRiW^i^fc^?^^^^K?g^3Bi^a5-^^fcti 

K^mai^e 5C0j^t)(CP— Ka5/^^6 3, 
a— Kni :y iJ'^e 4, ^^^A70, ^S^B7 1, ^ 
S^C7 2, ^^^D 7 3 ^^Ji^Lrit^^n^o t=3 — 
Kn -/^^6 3*5j:t/r>P — -/iJ'^e 4{i;^^P 
-i$^6 0{B!J*Cffi®-rSo S^«ai^6 5l^t;ifi. §E^« 
itn;}<o/ h 6 6;il5|9;^tbt^rv^^, S^fil^ail nz :^ :y h 6 
6{ir — A6 7*3j:t)«r — A6 KD^m^^^^ K6 8^ 
^Lri/>5o KSJSa^DTK^y h 6 6fi/N>'K6 9^#^ 
63, 64, 70, 71, 72, 7 3 dtfA "iegf:ii(lf^ 
-r^o ^^^^ K6 8^;i^^^^^;l^7 3ly^^7)«^fi®^;ft•LTV^ 

^^^^ K6 8C05feiffi<7)l>^^^ffiMffitCfi, |il2HC^ 

y Ji^miS 6 8 1 , *fe^JK6 8 2, F*^mig6 8 3, ^ 
«5S^>^cOjffeJtfll6 8 4;i)^b«;S;^tLTVN-5, ^n>K6 
8 3fe^S8co^®116 8 l{C{t> ^J;tf^> 3®Bffc^a«365J1^ 

^$tlTit5«9. diSJco— a5(CF^mil6 8 3 ^5S:tt'5/S:i6 

(7)(iflffi;ii5jj^fi)c$^xTv^5o iJi^m<^6 8 \ (Dm^\zvmm. 

$rS-iiLTjtelijW6 8 5;(^5^»9#(tTfc*?. *6^W6 8 
^r-fi)c^^6ii:fl^6 8 2 755?i^^$i^, tmm^ 8 2 Jitd^ 
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ai^F^miSe 8 3(D^Mi::J:o-cm<lS6 8 6 t^B^^ 

6 8 etcKiu- h^me 8 9/!)5^jj^^n. ^m.me 8 1 
i^y- Kiiae 8 sd^Sig^^nrv^^o ksI6 8 8:Jo 
cfc t;! y - Ki» 6 8 9 ni»m»»ifffimai (ia:^«iB&) t^ig^ 

jgg^nn^^o ^^l-miie 8 lOTffilCftiffe^;^^^— 6 8 

[0 0 6 81 :i<r>xo\^m^^tiitP^n^mmmicj;iti 
1) izmm^ti^o :z<Dt^. i^-r. ^mm? ixmz 

^m<Dif<^T {.tcy ^y^^y^:^ K6 8 c^— :^T-S:tt^^o 20 

K6 8co|^^^fE;tr, *^3®tJ'rcyNSr^3® 
^7 1 (cffi9:Ai-5o ^-^^^ K6 8co-:^{c^^^ttfc^^ 

[0 0 6 91 CCT% M^mm^^iy he 6;65n-Kcr 
mes l:fcJ:t>*F^®^6 8 3{zn^ iEM(Dm\±7bm^J:K^ 30 

y he 6;iST>'n— h^u y^m^e 4:ioXXf^^m^X*^ 
:3^^NS:SttJSE-ri®. ^mme 8 i*5J:t;rtmffi6 8 ate 

x^. Bm^&^m\cm^^&mt}^m^^t^j:<. ^^^^ 
\^^u\znm.m^mt)^bmfSL-r^o k e 8 (c joit^ 40 

(DXo^j:})':^ h}^>'^m^^^:it^zx^ntyti^o 
h 6 6^C<fcoT^^>' K6 9±0!>^>^^;i5E^f:^^iMtCili^ 

iht*5o ^^y^:/imm&m:\zmmLxi^±i.fz 
f^j^x. vy h\i^>^(o±^^mit&^i^^o Vyh\i^>t> 

i^Lri>/c^< Tt>. Hti^L/tE]7. ms(ox,o\zu-'h* 
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fznMtmmir^-^xcomp (*^2-3 s e c) no 
<Dn.mmnm-r^iiX(Dm>(om^i)^. ^=^y^^m,^Vf 

(oy.fv-'^y h\z^m\^fii^^^<r>X^^h^\z\±^ ^\z 

[0 0 7 01 %tz. ^nmmm(omm:\zm^^^fziE 
mMn&(D^^^}^mM\z^\i^x^\^< 

^fz\iX. Tm^KzmW&Mti^Xm.^'^^^z^ht^X^ 
[0 0 7 11 Jl^Ji, *^liS0»JlcJ:tt«, SSi^nTlf-/ h<r> 

^:^y-^^'^mzm^m.'^-^y^'^m\^^^:L}i\zx.^^ T- 

J^lr(:(D^=^y^(n^n^W^'^ii\>(o\zx^^o:>x^ 

\zx^^(Dx. mm^-jf-y h\zx.'hw&'&m.^'&<'t^ 

-c#5o ^^\z^ r—J^^Azi^a^^^y^^^n^^^ 

^y^i^Y^m.mzm&^'^-y h\zimm.^^y{7^^m 

-r^ciiricit). \^(n>^m^X^m^H(n^zr.j^ti^ 
^mmx\X-X%mmx:^if-yh\zhmnrf-^y^^ 

y ^ ^^(o^n^mx-hox t> \ 

[0 0 7 21 J[^±. mi<^^*^J;0^e>m4(O^JS^j(7)t^ 
^^tH^hh}if^\s^^mrf'^y^^^^X^^. %fz^ 
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10 0 7 3] 

[0 0 7 5] *fc. 

[0 0 7 6] %f:L. :^^P>^(7:>S^m^-y ii: 
[0 0 7 7] *«P^a>8»®^-r 5/ i!^ \zw^mii^¥tm 

[0 0 7 8] ^h\Z^ %^V^?i(n1^'m.^-^y^^^Pc^m 
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[0 0 7 9] /.fjb\ i^®^Y:x^l-J:oTi^i^^iXfc^7 
f^m^dSifcCfc^'g^. '>nixN(OPii^;^;5S 

m2] ll!2(ilgIlSrII-Il75^f>afc»m^-r i'iJ^iDsp 

[^4] mi(ow^m^^y^i,z^n^^mmmiiL^^ir 
ims] igiico$^eic::iott5^m^-v^/^cofa^ -^ii 

[He] Illi(7)$ie(;::*5tt^i^/^^SmHco*?^f|cih/5i^b 
;'j$r^-riiI-cfo§o 

[|gl8] [i]7coetm^-V:y^tC4c5tt5'^^^^8lfl5J.P#0!^ 

[la 9] m (7)B^m^-\^5'i5^<^®<^sa®<7)ffe(^^j^^u 

[laii] m o<^#m^-v^yi^{c*3tt^^mii®ffi^ 

[Ell 2] mi(o»m^^yi^mmmmm(7>mf(A<o^h 

[giis] mi 2<Dwm'f-'ryi^iiZ:fon^^'mmm&^: 

[mi 4] :^mm<Dm2(r>mmmxih^nm^-^yi^^ 

mi s] mi 4<D^m^'ry^<DW'mmxh^o 
imi6] wmm»^(ommt^&mtit<Dm%^7ri'rm 
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[121 7 J mi 4<D^fm'^^y^(ommi^m<Dt&t7i^(o 
imi 9] mis i,z^nhm^»^^<Dm<Dm'v^ ^ . ^ 

[1212 1 1 1212 0CO3Sffl(C*5(t5«»a^D7K^/ h(D^7:tyN 
[1212 2] fif^m^-r 5/i5'C7)^«(HlgS^S::^i-(2jTfo^3 

[1212 31 '^y^yi^:^(ommm^t^im^mt(om 

[121 2 4 1 121 2 2 (^^«IelgS«c*3*t'55a^. IS^mtlj^^^ 



S ^ PbI (7) SI ^ -riil T ^ ^ o 

[»-^(om^i 

l-«^^^. 2 •■;?/;^>W*&3^H. 3 -K^^^^E. 

T-sj^jKma®. 8a, 8b-#mK^fflffi 

9--S^v 1 0 --»m^^:y^. ll-'(^m<l. 1 

is-mmm. i4--ife^^, is-- 

itei^l^. 1 6 KilS. 17-jte^l^, 18-y-K 

19 a, 1 9 h"'^-'y<:^y ^ /\^^ . 2 0--S:ii 
2 1-?^j^«K. 2 2--;^^-<~. 2 3-;tei^^. 2 
4-T— 8 1a, 8 1 b - i:^5icm«. 8 2 a, 8 
2b, 8 3a. 8 3b "ffl8^. 8 4a. 8 4b-;^-f2/ 
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